The resistance noise of random conductor-insulator mixtures is studied in the case where the insulator has a small, but finite conductivity. Based on the structure of a simple renormalization group, a general homogeneity relation for the noise of both insulators and conductors is suggested.
The study of the current distribution in a random resistor network has been the subject of much work in the last few years. It was found that the diA'erent moments of the current distribution scale with an infinite number of independent exponents. ' Since the full spectrum of exponents is in principle experimentally accessible through measurements of the cumulants of the macroscopic resistance fiuctuations, ' it is important to introduce more realistic models. In this paper, we address the experimentally relevant problem of a small but finite conductance for the insulators.
To be inore precise, we consider Ddimensional hypercubic lattices where bonds have a resistance r i with probability p and a resistance r 2 with probability 1 -p. We then study the effect of the small parameter h =r~/ r2 on the scaling properties of the cumulants of the macroscopic resistance fluctuations near the percolation threshold. We propose general homogeneity relations for the noise and higher-order cumulants (corresponding to multifractal moments) in both the conductors and Based on a simple renormalization group discussed at the end of this paper, we propose for the moments of the currents in the conductors the following scaling form: ' ', hX~) , (4) and for the moments of the currents in the insulators, ing samples and therefore are not fitting parameters. It is remarkable that exponents normally associated with the superconductor-conductor mixture appear in the metalinsulator problem. This is the case also in the more usual calculation of the crossover exponent II for the conductivity.
Our scaling functions (4) to (6) (5) where Gp atid Ip become independent of h when h~0
and where the crossover exponent p = -(xi+yi) (or a trivially related one) has been introduced before. ' The total macroscopic resistance fiuctuations obey, using (3), (4), and (5), This also follows from our scaling form (6) when one notices that the moments of the dissipated power can be obtained from those of the cumulants of the resistance Auc- We proceed with MK renormalization following closely the steps of Ref. 14. We sketch the main lines of the argument and refer the reader to Kirkpatrick' for a clear discussion of the MK approach in random resistor networks. A "parallel" transformation R~I is de6ned by sliding bonds within each hypercube of linear size b to the edges (bond moving) and adding the contribution of these bonds to the multifractal sum Eq. (2) as if they were simply in parallel. A new bond is then composed of b groups, each containing b" ' bonds in parallel. A "series" transformation R, is then defined by adding the contribution to Eq. (2) from these b bonds as if they were simply in series. To derive a recursion relation for the probability p from which one can deduce p, and v, it sufFices to note that if a path of occupied bonds exists, the renormalized bond is itself said to be occupied. At the smallest length scale occupied bonds are those having a resistance r l, and an occupied bond after W rescalings is interpreted as a percolating sample of linear size b~. The renormalization transformation for one of the quantities of interest here, namely the nth multifractal moment of the conducting samples, Gp(n, L) at p p, is given by (9) here R, combines b resistors in series and R~~combines b resistors in parallel. The explicit expression for these operators is 
